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IR Docket No. 4966-IR-BK 
^ MBF Reference No. 016276-9079 

TITLE OF THE INVENTION 
Conveyor with Cogged Belt and Roller Support Rail 

BACKGROUND OF THE INVENTION 
The invention relates to conveyor systems, and more 
particularly to conveyor systems used with construction 
vehicles. 

5 conveyors are often used with cons truct ion_ vehicles^ 

transport material, such as paving material , either 
different vehicles or to different locations on or off of a 
Snaie vehicle! One common cdnveyor application is 
single vehicle. br "MTV" , which id used to supply 

from the hopper, typically located at the tronc 
15 to the rear end of the vehicle so that the -"S^o-wor. -ed 
rtrSsport^ving 2^7«£.^U^ -st generally be 
capable of supporting a relatively heavy mass of material. 

BRIEF DESCRIPTION OF THE DRAWINGS . 
20 The foregoing summary, as well as the detailed ^scription 

25 the drawing?, which are diagrammatic , embodiments that are 

presently preterred. It should be understood, however that the 
fnvencion is not limited to the precise arrangements and 
instrnmentalities^hown. ^ ^™ = elevational view of a 

30 converses* ^l^l^T^T^^ a 
C ° gge * i rnra b bro*en-away. enlarged perspective view of the 
35 ^irn 0 /.^ perspective view of a drive wheel of the 
conveyor assemb J**^,^ enlarged perspective view of a 

- —^rHs riro^^^atire^rged side cross- 

40 sectional view of the belt and^ assentoly . 
shown without the belt and the drive and idlers wheels. 
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DETAILED DESCRIPTION OF THE INVENTION 
Certain terminology is used in the fol ^ wi ** *f ££££ 
for convenience only and is not limiting The words upward . 
and "lower" refer to directions toward and away from, 
respectively, a designated upper end of a conveyor assembly or a 
component thereof. The words «inner" inwardly" and outer 
refer to directions toward and away from, respectively, a 

refer to directions f-£^f£f^£ 
i t o a designated axis, and refer both to elements that are exther 
oartiallv' or completely oriented in a radial direction. 
CtneriLeT the^erm/- leftward- and "reward- designate 
iT«=»-r directions, and the terms -clockwise- and 
• •councerclocfcwjse- designate angular directions about sn.axis. 

• derivatives thereof, and words or similar wort. - 
Referring now to the drawings in detaxl, wherein like 
numbers are used to indicate like elements throughout there is 
numbers are useu oresent i Y preferred embodiment of a 

" conveyor assembly 10 ToT transporting material «. The conveyor 
2 10 has a centerline 9 and basically comprises at least 
one £ive wheel 12, an endless belt 14 and at least one support 
rail 16. The drive wheel 12 is rotatable about a central axis 
30 15 which extends generally perpendicularly through the 

centeriine 9, and Ls a circumferential outer surface 18 and a 
^rali£v of openings 20 spaced circumf erentially about the 
outer surface ?! The wheel 12 also has a plurality of drive 

21 each drive surface 21 at least partially bounding a 
35 separate one of the openings 20 and are engageable with the belt 
IT T^e endless belt 14 is disposed at least partially about 
tne drive wheel 12 and has a body 22 with a longitudinal 
centeriine 23, which is substantially collmear with the 
conveyor centerline 9 when the belt 14 is ^l?*^™^ 22 
40 drivfwheel 12, as discussed below. Further, the belt body 22 
has a Generally circumferential outer surface 26 configured to 
transport material M and a generally circumferential inner 

, 1 ,„ ^-.^ oartiallv encloses an interior space Si- 
further thf ttlTll also includes a plurality of projections or 
45 "cogs? 30 extending generally inwardly from the belt inner 

surface 28, each cog 30 having at least one contact surface 31 
engageable by the drive wheel 12. 



2 



IR Docket No. 4966-IR-BK 
MBF Reference No. 016276-9079 



,i e uroximal to the particular cog 30) of tne oexc inne 
surface 28 art disposed generally against the wheel outer 

and displace the proximal cog 30. ^Li?? causes the belt 14 
0 30 by action of the rotating drive wheel "causes tn e » 
° to continuously circulate around and generally f d ^ y 
centerline 23. Thereby, the circulating belt ^ ^^S^ a " 
material M deposited on "the belt outer surface 26 in eitner a 

an d /eneraXly P-aXXeX ^ % ™°I 8 ^f e ^ s at 

^S Sction 32 disposed between the cogs 30. and a proximal 

S itsuS tnat So rail 16 at least PartialXy 

Sr» o£ the belt X4 and any -teriaX M deposed on the beXt 

~" ^^rtnr^ofas^xfxo pre f erabXy aXso 
cc^r^es an elongated frame 38 eonfigured^o -»|^ 8 ^ s » heel 
30 12 the belt 14 and the support rail 16. The frame jd nas 

S^^^^ Sper n :ur f acH6 and the 

35 ESrS extends itS^^^E^^ surfaces 66 and 
68 in action the frame 38 is preferably configured to be 
mountea af an appropriate location on or -thin a constat ion 
vehicle such as j . paving ^^"g^S^'SJS^O 
(none shown) , so as to thereby ccomjct components 
40 with the vehicle. Each of the above discu detail 
Of the conveyor assembly 10 is descrioea in 

bel ° W Ref erring now to Figs. 1-3 and 6, the belt body 22 has 
Referring now y preferably formed as an 

Mt:rnttivSy h tne'body M P -y *e constructed of two or «or e 
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?hickness t, of between about one ^^"U indicated 

the outer and inner f ' t he'be^ ?f preferably includes 
fpluralrcy of SSrS^j. « <o S one shown, extending 
g£32 S»1^ B f5T^>?* : it outer 
See 26 in directions along U- /Serial between 
^eSnr^ofele^tions: 8 EXT** belt to* 22 also 
£3 erSly . inches a^urality of -f^^^^ided, 

^.noin^ 

. ■^^^L^rr^'sTg- beit 

circuTferentialiy about ^e . entire^inne^perxmeter of the^elt 
body 22. such that the cogs 30 form an ^dless ? q£ ^ 

30 extends transversely across only a central P^ 

belt inner surface 28 »„ ind icated in Fig. 2. As 

Ch \ en ^ re h »lf Preferably Includes both the track surface 32 
such, the belt 14 P reIera °i*„" ,, v continuous track surface 

(discussed above) and another "^"™ ted on opposing 
33 the two track surfaces 32 and 33 Being iocat More 
sldef of the belt centerline 23 and *e row of cogs 3 0 Bore 
specifically, each track surface 33^34 ^ ^ 

^oteach 

below. Each cog body 29 nas two opt » across the belt inner 
; 23. Preferably, the two contact ^^ 3 ^^^ eI than 

srss r^ ap rof^h^pen?ng 20 9 ~. 
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below. Further, the cogs 30 are preferably spaced 
other by a substantially equal distance d= (Fig. . 2) s ^ e «f> 
correspond with the circumferential spacing So (Fig. D .^ween 
' S or!« wheel openings 20. In other words the ^ 
^ »nd the spacing distance d= between adjacent cogs 30 is sucn ui 
5 each cog To "is'conf igured to enter wi ^ • vSse over 

opening 20 when proximal portions of the belt 14 "averse o 
tne wheel outer surface 18, thereby enabling the «^el 12 t 
drive the belt 14. as discussed above and in further detail 

0 *•!<>-• • to Fi 2 3 , each cog 30 preferably includes 

. an elSg^ltrengthenW ^«J^£?%^2Z2£ . 
body 29 and providing the ma ^°" t ^ °^f?_t e ? a ?i3 across the ' 
Each bar 46 i> ««» Perpendicularly with respect 

* • ^^t^^. opjsingbai : ends^ 46b 

IT f^TesPefti^ 1 tO Furthfr? r eachTog°30l: PrlferSly 
. 'integrailylormed th. . belt body 40, 4 »i* a ~^«™ 
20 STS. SfS^S'S^ft S e is°gLerally of one-piec, 
SbSS^SKS? — -metal- 

25 — the -gs sr^isLS^sr-"- 1 - 

" descrSea Sove, each cog 30 may be formed in -J*^ ^ 
ff=^£ar=^SJS2ir^' S^le? fach c^ 30 may 
be ^ a Y generally "^"^che coTs'lS tf engag^ 

^ c tiors1not%hownt y sPaced^™sely across the belt 

40 Hr^rface"^ 

of any cogs 30 that may become *»aed. x 12 

peferrina now to Figs. 1 and 4, the drive wneei j.* 

preferaoS includes a generally cylindrical body 50 **™|^ 
!ongitudinal axis providing the central axis 15 and a generally 

Sout the axls k i.e.. clockwise -CW- or counterclockwise 
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. psrr 1 but may be configured to rotate xn 

"CCW" as indicated m tig. i, fJUU llK3 -y "~ . v,or.v 50 

n =^r,rri^ direction CW or CCW. Preferably, the body bu 
only a single direction ^" noTlprallv axi al ly- extending 

includes a plurality of elongated, S^allv outwardly from, and 
nronections or splines 56 extending radially outwaraxy 
5 soaced Scumferentially about, the body outer surface 54 . Each 

» 56 forming ^S^SSi ^^^Ss 56. 
opening 20 is defined by a separate pa xr °f accent 
More specifically, .each spline ff^f spline 56 by a 
another, facing radial s urf ac :e 58 of ™ lar Jer than the 

15 distance or width w Q (Fig. 4) " "S^g^ radial surfaces 

width w c of the belt cogs 30, the paw : of Depending 
58 defining or bounding one of the whee^ of €he drive 

upon the direction °i ration ..^ or C^) ot ^ & 

wheel 12 one radial "^^^^J^SSaSt surface 31 of 
20 ■• drive surface 21 *^ U ^f bo ^ ded whe el opening 20, thereby 

each cog 30 that enters tne dqui of the drive wheel 12 

^TAf drivf splrnes^o to' continuously* contact and push 

aS"/^: " of the ^ES h i»£E^^E'^ 
^w^*- hhP wheel outer surface 18, tnereoy arivxny 

of shaffpf-ions 51 -^^^rS^^S^ STLd.. 
ends 53 (one shown) of the ^^0 ^d generally 9^ ^ q£ 

30 15. Each shaft portion 51 « ^^^^^uSaed below, so as to 
a nair of frame mounting plates 67, as discusser « , 

disclosure Preferably, ^e oxxv ^ ^ ^ 

SSSS^^S about t* IS in the^ opposing 

■"^"^L^y^o'ifcapab^or transporting^terial M in 
40 conveyor assembly 10 is capao th trans port axis 25. 

either linear dxrectxon ^.J^^SLSS. both opposing 
SS^SS-M^^SS spline B6 are pageable »ith 

45 cofsio'at S^vTtS: depending on the direction of wheel 
rotation (i.e., CW or CCW). 
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. 55525 S-LS-SS -S^f^/^^ 

Further for example, the drxve wheel 12 **Y *e "™ J v 
of axially spaced circular plates ° r ^^ e ^X S uch that 
.plurality of bars extendi ^tween the P^es/^ ^ ^ ^ 
each wheel opening 20 is ^fineo J* invention includes these 
L0 (not shown) . The scope of ^ structures of the drive 

alternatives and all other a PP rppriat *JXi q to func tion 
wheel 12 that enable the conveyor assembly 10 to function 

generally as described herein^ ^ conveyor assembly 10 

£ive ^l.lj along the conveyor ^^^s'aSpSeS ' 
connected with the frame 38. The °<£f* » thaC tlie ^ 14 

within the interior space S, of the * elt ^ » ana 6Q 

is disposed about or encircles hot h of ^ ^ ™ to toe 

20 The other wheel 60 rs conatructed •„ .^ er , 

drive wheel 12, but xs conLxyui.c - xis 15 bv 

wheel, such that the wheel 60 ^efwheel 60 may 

afternafive^y Configured 4 to Terpen hy the same drive unit 

25 1 S Sef ■ B rSL7«SL , Sr e « -ernaci ely he 

example, as a generally ^^"^ without oroiections 

smooth outer circumferential surface (i.e., without pro 3 

30 or sPli*^: ^ tQ pigs . x ^ 7 , the frame 38 preferably 
incluotsTgenerally rectangular body 6^™Jxng«» 
longitudinally spaced frame ends 40A, 40B and a pair ot pp 
sides 65A, 65B extending between the ends ^ ^ £ ^ 

35 2^i!^8 U S^'S^ ^^^hrE^- More 
Specif Lally . the upper 

•^° X ^e P 38 ^uchte^fportLrbeing engaged in transporting 
the frame 38, sucn oeit -, nrt . her ttie lower surface 

40 material during conveyor operation Further the lo 

68 faces generally toward proximal °i ™ J^. th 

surface 28 moving beneath «^«~^ ^^£5 64 is 
• xormea "Sle^f rame or'trusf constructed of a plurality 
45 of^tached-Kgether structural members 63, such as Yearns of 
ZLl Alternatively, the frame body 64 may be formed of a 
plurality ofatiached- together plates so as to be configured as 
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a generally rectangular box, of a combination ° ^ S 

of any appropriate shape, as one or more generally solid blocks, 
or ^any otner appropriate manner that enables the conveyor 
assembly 10 to function as described herein. 
5 As best shown in Fig. 1, the frame 38 also Preferably 

includes two pairs of mounting plates 67 (only ™£^>^~? 
pair of plates 67 being disposed proximal to a separate «oE 
?he frame ends 40A or 40B. Each plate 67 includes a bearing 
open^nno? indicated) configured to rotatably support on e 
L0 shaft portion 51 of the proximal erne .of the two wheels 12 or 60. 
Farther one- of the two plates 67 located proximal to the drive 
S£?S Proves an outer mounting surface 67a 

13 beinc preferably removably connected with the surface b/a jay 
. approve means "(e.g.,- threaded .^eners) Fur ^ 
15 pair of plates 67 connecting the idler wheel 60 with the frame 
!s are preferably configured such that the wheel 60 is 
Idiustablv positionable along the conveyor centerlme 9, for 
• ly Providing a slotted opening (not shown) through each 

Sate 67 into which the wheel shaft portions 51 are disposed 
20 Si?h this Arrangement, the-idler wheel 60 may ^-ved^oward . 
the drive wheel 12 to facilitate mounting the belt 14 about tne 
two Sels ,12 and 60, and then away from the drive " 
Provide tension in the belt 14 to positively retain the belt 14 

25 ° n ^PrererSiy/the frame 38 also includes at least four guard 
members if attached to the frame upper and lower surfaces 66 
. ^ respectively. More specifically, two guard -embers 69 are 
mounted to each one of the two frame ~ 6 « r ^£ sLes 65A 

each located proximal to a separate one of the fram e s ide s^65 A 
™ ™- Preferably, each guard member 69 is formed ot an u or 

3 angl e beam and is each configured for mounting and protecting a 
separated member, as discussed in further detail below. 

Referring to Figs. 5 and 7 , the conveyor assembly 10 
preferably further comprises at least another support rail 17 
35 connecSdwith the frame 38 and having an elongat edbody 3 5 and 
a plurality of roller wheels 14 contactable ^he f h h It 

track surface 33. The two support rails 16 and 17 s paceO 
laterally apart across the frame upper surface 66 so as to be 
disposed on opposing sides of the conveyor centerline 9. 
40 PrSerably, tne two support rails 16, 17 are attached to the 

rrame upper surface 66, but may alternatively each be connected 
toTseSrate frame side 65A, 65B, respectively, and positioned 
To Se rolLrs 34 extend at least partially above the upper 

surface 66 Further, the conveyor assembly 10 preferably also 
« comprises at least one and most preferably two other, "lower" 

support raiL S, 21 connected with the frame 38 and each having 
an P elonga?ea body 35 and a plurality of rollers 34. The lower 
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rails 19 and 21 are spaced apart so as -^^f 

sides of the con r^^^ C S e e roilers fo h o W er rails 19, 21 
the frame 38 such that the rollers 34 or *™» lower 

extend or project at least partial y ^^iJTTs , contact 
5 surface 68. As such, th \ rolX *" " ° 33 respectively, moving 
portions of the belt track surfaces ^2^33, respe * 

beneath the conveyor frame 3 m ^^ched to the frame 
. ' ^surf X, JS^SrSl^. be connected with" a 
10 ^ ar Ke £ erS 3 6 to'rf s r°trth^u 3 r 8 support rails 16 17 19 
»nd 21 are preferably generally identically constructed as 

SScribefabove and ^further ^J^L - 
alternatively bs contracted ^any other^appr^^ ^ ^ 

" iHriris preferaSy lormed as an elongated channel member 70 
19 or 21 is preieieu* ^ , , 34 is ro tatably mounted, as 
into which each of the * oll ^ s ^ as opposing ends 70a, 

described below. The channel member 70 £^ the ends 

70b and a 1^9i tudina l 0 C f nt ? r ^ e ^l f ^lSt length such that 
20 7 ° a n ^'70^ 7ofls dLp^proS^i t^ separate one of the 
each en V !n J ^OB respectively. Preferably, the channel 

• Ser^f iff -JZ of 6 T^r o/^r" wall 
disposed on opposing sides of the °^erl^e 71 ana a The 

25 73 extending between and =^^^^ 74 into which the 
roSrsi/Lr^rdte^eras^ussed below. 

T^hea; or e .chr:i ^structuraT^having the Sails 
Shaped beam or channel iron alternatively formed of two 

aE tw^-beUs or angle ron o^thre^f ^Jt- 

78b. Each roller 34 is mounted within the ? na ™^ separ ate one 
rotatably connecting each shaf t end 78a 78b with a 

^ ^ n • ^ a fTPnerallv eoual distance a R 3J - 

the centerline 71 by a ^nerally qu Qufcer diameter Dq 

45 S£ P 6 f i^t&tLSS about 

^nchT anfs^tncnes-'lurther holier bodies 76 each 
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preferably have an axial length l a (Fig. 5) of about three^ ^ 
?nches, such that the wid th w* £ ^h e s However , the 

t^^^ rasf^eo is -. 

» 3 ^ ^er/lly ^ . 

• 3 ^tve^The^ IT disposed against and 

respectively. The «»™ ^ uter surface 81 by 
removably^mounted to the beaded fasteners or bolts 83 

5 appropriate means, ^J^ 1 ^ dhaBDBl member 70 may be readily 
(only. one shown). As such, trie c J a purposes such as 

removed from the conveyor as semb £« P^rP . 

cleaning the assembly 10 °\ f ° r _^ e ^ a " tLhed to an appropriate 
34. Further, each base member 80 is at tachea to f 

0 location on the ^ *H fn'wlth the frame 38. 

•the associated support rail 16, 17. x» o member 
Specifically, the second or ^*^ C * 9 B * 0 fone of the guard 
80 is, disposed aga ^^^eSy attached thereto, such as 
members 69 and is preferably * . , be re movably 

> 5 by weldment material, hut .may al £ e ^ a ^ a * ea fasteners (none 
connected therewith by means such "^f^™^ 17 ; 19 an d 
shown) . furthermore^ each f^^t that includes one 

2 i 13 f memoer 70 S one base member 80, each extending along 
channel member /u ana one ^ frame upper surface 66. 

30 substantially the entire length of f J f ^ ^ rails 16 , 17/ 

£on"he fSl 38 S iS directions generally along the conveyor 

35 "^cTtne shove -f-^'^arive^rirjor ooth 
generally functions as fol ™* ££? e 2Uut the wheel 

wheels (not pref erred» rs drxven to ^ ^ ^ ^ 

central axis 52 in a desireo 01 wheel 12 causes the wheel 

40 in Fig. I- The rotation ° £ * e "^f"*! e £ h * b elt portions 

splines 56 to push agaxns the^ of the^ ^P ^ ^ 
disposed about the wheel 12 The Be it x« port ions of 

C t t rC b eft e if SispSceTlonrtne \l^\£*?^ S \ in either 
45 SI rightw^Srection K or th. 

££3SVS£Si*ii upoHheVeirouter surface 26. such as 
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n m another conveyor, a hopper or a truck ^one^shown) , is 

transported in the particular ^J^J^or^b. tween two 
locations on the construction ^ C ^J^tnST5hi«n) . As the 
between a hopper and an auger of a *^ e * <™ n ^ ace s 32, 33 of 
l^lt 14 transports the material M, the track surraceb , 
^U pSS- traveling over the *^g£ i £gr£ a . 
cne'roTer ^X^f^xf ^tk*l«£r„%- «Z beXt X4 ■ 
and Se pavLg rcaterial « during the transport process, as 

indicated in I>ig. S. skiiled in the art that 

It will be appreciated by Jhose SKi±xeo without 

changes could be inade to ^jfi^Z^L* S ?Sereoi . It is 

SSSiJS&r^TS^SS?^^ «* the present , 
invention as defined herein. 
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P^FS^^S.— ly *» transporting serial, the conveyor 
comprising ^ ^ circumferential outer 

i plurality of openings spaced circumf erentially about the outer 

SUr£a an'' endless belt disposed at least partially about the drive 
' wheel^ having a generally circumferential °£-*£^ ial 
configured to transport material, a "-^"^f^SSS^ of 
3 inner surface enclosing an inner perimeter, and a plurality or 
elongated projections extending generally inwardly from and 
Ipacef cLSumferentially about the belt inner Bur.face. each 
projection being disposable within a separate^ one oft*, wheel 

5 til to continuously circulate and transport material generally 
along the centerline. * 

2 The conveyor system as recited in claim 1 wherein: 
0 t£e be?t Inner surface has a generally continuous rail 

section disposed between the cogs and a proximal one of the belt 
edges and tne inner surface partially encloses an interior 

space; and further comprises a support rail at least 

» ass Irs S=ar«£SJ£S SSSr 

body, the rollers being contactable with the belt track surtace 
such that the rail at least partially supports the belt. 

30 3 The conveyor as recited in claim 2 wherein the conveyor 
furt her fC omprises: ^ ^ 

soace of the belt and having an upper surface and a lower 
surface the two surfaces facing in opposing directions and each 
35 racing generally toward a separate, proximal portions of the 
be^t inner surface the belt, the drive wheel being connected 
witn Se frame and the support rail being mounted to the frame 
• s^ch Sat rulers extend at least partially above the frame 

40 ^noSrsuPPort rail connected with the frame and having a 
plurality of rollers, the rollers projecting below the lower 
surface of the frame and being contactable with the belt track 
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ak a The conveyor as recited in claim 2 wherein: 

45 4 • tne bSHas another generally continuous rail surface, the 
two rail surfaces being located on opposing sides of tne 
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Zterline such that each rail surface i. ^^J^^ 
plurality of cogs and a separate one of the belt » 

the conveyor further coit^rxses ^l^^of rollers 
connected with the frame two support 

contactable with the other belt rail J""™^ Qn opposi ng sides 
rails being spaced apart so as to be disposed on o PL > 
•of the centerline. 

. Jli a i m 4 wherein the conveyor 

5. The conveyor as reclt jV jS *? JJSt partially within the. 
further comprises a frame deposed at lea s * * • facing 

inner perimeter of Che and havrog^ Jg"^ sxirface the 

generally toward proximal P ortl ^! fa °;.^ t he frame so as to be 
belt, the two rails being connected withthe tram 
Spaced apart across the rail upper surface. 

• = c r-oo-ited in claim 2 wherein the support rail 

removably mounted to the base member. . 
the weight of the material. 

9 . *a conveyor as ^^^*^^^S^S^ 
the two wheels. 

. . ^ • _ rla i m i wherein the conveyor 

^a^rtr^r^o^alX, encxose U- — of 
the frame. 

11 The conveyor as recited in claim 1 wherein each cog 
edges . 

12 The conveyor as recited in claim 1 wherein each cog is 
portions of the cog. 



25 



30 



35 



40 



45 



13 



IR Docket No. 4966-IR-BK 
MBF Reference No. 016276-9079 



5 belt edges. 

14. The conveyor as recited in claim 1 wherein the drive wheel 
iDClU f generally cylindrical body ^••^^LT' * 
project?ont iitLding radially outwardly fro* and space 

JSESS of £S«S\£- ahout the .outer surface, the 
conveyer -It^is^. ^ ■ ^^f^' ^enerflly 

30 the^t S^SoS Serial generally along the centerlme. 
16. A conveyor for transporting material, the conveyor 
comprising: circumferential outer surface and a 

35 plurality 3 opening spaced circumferentially ahout the outer 

surface; disposed at least partially about the drive 

an endless oeit a aenerallv circumferential 

wheel and having a pair of edges, a generally w 1T 

of the wneel af t2b.lt surface is disposed gainst the belt 
such that rotation of the wheel causes the belt to circulate. 
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^ a support rail at least partially S'SSr^^ rolled 
at least partially supports the belt. 
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